The outcomes of each of three large cohorts of patients with transient ischaemic attacks, which were studied in the same country at much the same time with the same methods, were compared and found to be quite different from each other. The differences in outcome were related not only to different strategies of treatment but also to differences in the prevalence and level of important prognostic factors ( 
Although it is now generally accepted that randomised clinical trials are the best method for evaluating different treatments, some investigators even today have attempted to evaluate treatment by non-randomised comparisons of the outcome of one group of patients treated in one way with the outcome of another group treated in another way.' Purchasers of health care have no choice in the matter because they are not in a position to randomise patients between different units and therefore have to make do with nonrandomised comparisons. Unfortunately, such comparisons of outcome (that is, of prognostic studies or of the results of audit exercises in competing provider units) are prone to several kinds of bias (such as referral bias, migration bias, survival bias, and measurement bias2). Though it may be argued that adjustment for these biases may be possible by means of complex statistical methods2 and these biases are likely to be outweighed by the effect of differences in treatment, this is not necessarily true; the effects of treatment in ischaemic cerebrovascular disease are modest, not large.-5 If the effects were large they would be obvious, and large, randomised trials would be unnecessary.
Our hypothesis is that claims for success or failure of treatment based on different outcomes among different groups of patients with transient ischaemic attack treated in different ways fail to acknowledge just how large the differences in outcome may be, owing to the influence of factors other than the effect of treatment, such as variation in diagnostic and outcome criteria, adequacy of follow up, methods of analysis, and the prevalence or level of important prognostic factors among different cohorts. We examined the outcome of three cohorts of patients presenting with transient ischaemic attacks who were studied in the same country at much the same time (and, The characteristics of the patients, the methods, definitions, treatments, and the analyses of outcomes of the cohorts have been described previously." Briefly, all patients in each cohort were evaluated and followed prospectively at four to 12 monthly intervals by using standardised criteria for diagnosis and outcome. All patients who had a vascular event of any consequence during the studies were evaluated by their neurologists and all available records, including necropsy reports, were reviewed. In addition, in the aspirin trial the records of each patient were flagged with the Office of Population Censuses and Surveys so that we received a death certificate in the event of their death. Follow up was complete with the exception of one patient in the community stroke project. Follow up of the patients in the aspirin trial continued after the trial was completed (1986) until October 1990, and, although the survival analysis over the longer period has not been published yet, we present here the results for only the subgroup ofpatients relevant to our study.
STATISTICAL ANALYSIS
The relative proportions of baseline characteristics, results of investigations, and treatments between cohorts were compared by calculating odds ratios and their 950/0 confidence intervals by using standard techniques.9 Survival analysis of major outcome events (death; stroke; myocardial infarction; coronary event; stroke, myocardial infarction, or vascular death; stroke, myocardial infarction, or death) was performed by means of the actuarial Kaplan-Meier technique.'0 For the aspirin trial any survival analysis including stroke was confined to major stroke (neurological symptoms lasting longer than one week) because the exact dates of minor strokes (symptoms lasting longer than 24 hours but less than one week) during follow up were not recorded.7 In the community stroke project no survival analysis of just major stroke was performed because the definition of a trivial or mild ischaemic stroke (one in which the Rankin score at one month after the stroke was 0 or 1 or had not changed from the score before the stroke) was different from the one for minor stroke in the aspirin trial." Coronary event and the combined outcome event disabling major stroke or vascular death were not recorded as outcome events in the community stroke project.
The method of calculating the average annual risk (z%) over five years of each of the major outcome events has been described.6 Differences in prognosis between the cohorts were assessed by using the score test procedure provided in the EGRET statistical package within Cox's proportional hazards survival analysis. '2- To determine the degree to which the crude (unadjusted) differences in prognosis among the different cohorts may be accounted for by differences in the prevalence or level of important prognostic factors among the different cohorts we used the results of a previous multiple regression analysis of predictor of each outcome event was calculated for each cohort by adding the product of the regression coefficient and mean value of each prognostic variable in the cohort. An "adjusted" estimate of the actuarial average annual risk over five years of an outcome event was then calculated for each cohort and this was compared with the unadjusted estimate. This adjustment is the type of procedure which might be performed by researchers comparing many cohorts from summary information only. It allows for differences in mean values of prognostic variables between cohorts but does not consider what is seldom easily available-that is, differences in the distribution of these variables.
Results Table I lists the prognosis of each cohort for the major outcome events. For all outcome events the prognosis of the patients in the aspirin trial was consistently the best; for the patients in the community stroke project it was the worst; and for the patients referred to hospital it was in between. The crude differences between the hospital referred cohort and the patients in the aspirin trial were not significant (table II) . There were, however, significant differences between the hospital referred cohort and the patients from the community stroke project (table II) for death; stroke; stroke, myocardial infarction, or vascular death; and for stroke, myocardial infarction, or death. Because stroke was defined slightly differently in the community stroke project and the aspirin trial the only valid comparison was for difference in death rate and this was significant. Of the 10 possible comparisons, five were therefore significant. (1 72), and the presence of residual neurological signs after the attack (1-93)."5 Ischaemic heart disease was an additional important prognostic factor for a coronary event. Treatments such as antiplatelet treatment and carotid endarterectomy were also analysed as potential prognostic factors but were not included in the final prediction equation (mathematical model) of outcome because they did not make any significant contribution to the predictive ability of the equation bearing the eight prognostic factors listed above. 15 By using the regression coefficients of each of the important prognostic factors and the mean value of these prognostic factors in each cohort, we found that the adjusted ratio of the estimate of actuarial average annual risk over five years of each outcome event compared to the hospital referred series moved closer to 10 (with the exception of stroke, myocardial infarction, or vascular death in the community stroke project but not to 1 0 (table IV) . This suggests that the differences in prognosis among the cohorts cannot be explained solely on the basis of differences in the prevalence and level of these eight prognostic factors, at least within the limitations of the statistical models; other factors such as time from transient ischaemic attack to entry into the study and the play of chance may be important.
Discussion
There were consistent differences, many of them significant, in the prognosis of patients with transient ischaemic attack among the different cohorts, despite some overlap of patients in two or more cohorts. The usual explanations for differences in prognosis between studies (such as variation in criteria for diagnosis and outcome, pathogenesis, adequacy of follow up, and methods of survival analysis) do not apply here. The differences in prognosis among the three cohorts are therefore probably due to differences in other factors (such as the time delay between the last transient ischaemic attack and entry into the study, treatment strategies and effects, and the prevalence and level of important prognostic factors) and also, at least to some extent, the random play of chance.
TIME DELAY BETWEEN ONSET OF ATTACK AND ENTRY

INTO STUDY
The greater delay from the onset of a transient ischaemic attack to entry into the aspirin trial (median 25 days) and the hospital referred series (median 10 days) than the community stroke project (median three days) may have biased these first two cohorts toward a better prognosis for stroke (but not myocardial infarction) than the stoke project because the risk of stroke is greatest in the first few days or weeks after a transient ischaemic attack.68 Even if we exclude from the analysis of stroke in the community stroke project the 4-4% probability of stroke during the first month after a transient ischaemic attack,8 however, the average annual risk of stroke over five years after the attack in the stroke project is still higher (5-6%) than that of the hospital referred cohort (a comparison was not made with the risk of stroke in the aspirin trial because of the slightly different definitions of stroke; see above). The different proportion of patients treated in different ways among the cohorts reflects to some extent the personal preferences of the physicians (for example, the hospital referred series was characterised by a lower rate of use of anticoagulants and higher rate of referral for carotid angiography and endarterectomy); the purpose of the cohort (for example, the greater use of antiplatelet treatment in the aspirin trial because two thirds of patients were randomised to receive aspirin); and other factors such as the age of the patients and their willingness to be investigated and treated.
As the magnitude of the effect of treatments such as antiplatelet treatment3 or carotid endarterectomy45 is modest rather than large, differences in treatments among the cohorts was probably not the only explanation for differences in prognosis, particularly when the cohorts with the better prognosis did not always have a greater proportion of patients treated with effective treatments (for example, a greater proportion of patients in the community stroke project cohort were treated with aspirin than in the hospital referred series but the prognosis in the stroke project cohort was significantly worse). Also, even if the effect of carotid endarterectomy was large, it is unlikely to have made a measurable impact on the prognosis of the entire cohort as so few patients were treated in this way (see table II ).
PREVALENCE AND LEVEL OF IMPORTANT PROGNOSTIC FACTORS
There were consistent differences in the baseline characteristics of the patients referred to hospital and those in the community stroke project (and even between the two hospital referred cohorts), many of which may be traced back to a difference in age among the cohorts. A greater proportion of the younger, hospital referred patients were men and current cigarette smokers whereas a greater proportion of the older patients in the community study were women and patients with hypertension, left ventricular hypertrophy, cardiomegaly, atrial fibrillation, hypercholesterolaemia, raised packed cell volume, and evidence ofinfarction on cranial computed tomography (see figs 1-3) . Many of these observations have been noted by other investigators; the risk of having a transient ischaemic attack or stroke (or coronary event) in middle age is greater in men than in women" 1617 and, as people get older, the prevalence of cigarette smoking declines and the prevalence of hypertension, atrial fibrillation, and other vascular risk factors increases.""'2 The reason why the patients treated in the community were considerably older is probably that older patients are not referred to hospital and are not entered into randomised trials as often as younger patients.
The higher proportion of patients in the hospital Diagram shows odds ratio (small vertical line) and 95% confidence interval (longer honzontal line) companng patients in community stroke proect possessing vascular disease or risk factor with patients in aspirin triaL If odds ratio is 1 0 then prevalence of risk factor is about equal in two cohorts. If 95% confidence interval does not overlap with 1 0 then difference in prevalence of risk factor between two groups is significant atp < 0O5 referred series presenting with amaurosis fugax, which is a favourable prognostic factor compared with transient ischaemic attack of the brain,'5 is because CPW encouraged referral of patients with amaurosis fugax from the Oxford Eye Hospital. The lower proportion of valvular heart disease and atrial fibrillation in the aspirin trial was due to selection bias as patients taking anticoagulants (usually for valvular heart disease or atrial fibrillation) were excluded from the trial (although obviously some patients were prescribed anticoagulants after randomisation and were therefore not excluded).
Adjustment for the differences in the prevalence or level of important prognostic factors among the studies accounts for some but not all of the differences in prognosis; the adjustments are generally in the right direction but do not totally abolish the differences. This illustrates how even sophisticated mathematical equations of prediction are not good enough to adjust completely for differences in prognosis among different populations of patients with transient ischaemic attack. One reason is that they do not take account of the time from the attack to entry into the study, but, moreover, they cannot be expected to work very well in predicting the outcome of cohorts of patients based on the mean values of the prognostic factors in the cohort. They should be used for their prespecified purpose, which is to predict outcome in individual patients (that is, on a patient by patient basis by using the values of the prognostic factors of the individual patient).
ROLE OF CHANCE
The differences in prognosis of the three cohorts are unlikely to be due entirely to chance because the differences were consistent across outcome events and the 95% confidence interval of the risk of some of the outcome events in any one cohort, particularly in the community stroke project cohort, did not overlap with the 95% confidence interval of the estimate of the risk of the respective outcome events in the other cohorts (see table I ).
ANALYSIS OF DIFFERENT OUTCOME EVENTS
Despite the fact that the definitions of outcome events were standardised and consistent for all cohorts (with the exception of trivial strokes), the survival analysis in the aspirin trial was restricted to major stroke because the exact dates of minor strokes were not recorded. As 15% of the patients who suffered a stroke during follow up actually suffered a minor stroke (which were not included as strokes in the survival analysis) the actuarial average annual rate of stroke may have been underestimated by about 15%. Nevertheless, this is probably not the sole explanation for the lower rate of stroke in the aspirin trial because the actuarial average annual rates of major stroke and disabling major stroke or vascular death (see table I) were lower, although not significantly so, in the aspirin trial cohort than in the hospital referred series. Also, the prognosis for outcome events other than stroke, such as death and myocardial infarction, was better in the aspirin trial.
It is interesting to note that the same clinicians participating in different studies of patients with transient ischaemic attack at the same time used (slightly) different definitions (for example, for trivial strokes, in this case). The difficulties encountered in achieving standardised diagnostic and outcome criteria are evident throughout the published reports on transient ischaemic attacks and emphasise just how cautious one needs to be in comparing outcomes between different studies, even when the outcome events have almost the same names and have even been identified by the same doctors. CONCLUSION The differences in prognosis of the three different cohorts of patients with transient ischaemic attack in this study must reflect in part the differences in the prevalence or level of important prognostic factors (such as age) as well as differences in treatment. This re-emphasises what most clinical scientists already know and what purchasers of health care are now discovering: comparing outcomes of non-randomised cohorts or of patients treated in different competing units is most unlikely accurately to detect the usually rather modest effects of different treatments. Very large differences in outcome, however, larger than those detected in this study, might reflect a true difference in the effect of treatment which would bear further investigation.
These findings have widespread implications and may be generalised from transient ischaemic attacks to other disorders; when comparing the outcome of patients treated in different ways it is important not only to consider the nature of the illness which the patients suffer and the quality and effectiveness of the care given but also the type of patient included in the study (that is, the prognostic factors influencing case mix), how soon after the onset of the illness the patients were referred, the way(s) in which outcome was measured, and the play of chance (or luck). 
